
m 



.ine of the reference 



Patent Publication No. 62-15695 (15695/1987) 



Date of publication: April 8, 1987 
Date of disclosure: March 31, 1984 
Application Number: 57- 167847 
Filing Date: September 27, 1982 

Title of the invention: Light Weight Composite Member 
Partial translation 

Figs. 2A and 2B are a front view and a transverse 
sectional view taken along the line II-II, respectively, 
showing one embodiment of the present invention, while Figs. 
3A and 3B are a front view and a transverse sectional view 
taken along the line III-III, respectively, showing another 
embodiment of the present invention. These composite members 
are formed in the following manner: a three-dimensional 
structure as a core material, which comprises line segments; 
namely, vertical threads Z, horizontal threads X and 
perpendicular threads Y, is shaped into a pillar-like form or 
a beam- like form. This three-dimensional structure is then 
wound in spirals clockwise and counterclockwise with 
reinforcing line segments comprising spiral threads W, to 
thereby form a base material. Figs. 2A and 2B show an 
embodiment in which a three-dimensional structure is formed by 
simply weaving line segments, that is, vertical threads Z, 
horizontal threads X and perpendicular threads Y, at right 
angles to each other. Figs. 3A and 33 show an embodiment in 
which a three-dimensional structure is formed by intertwining 
horizontal threads X and perpendicular threads Y with vertical 
threads Z in a manner similar to that of forming a plain 
weave . 



- 1 - 




As the spiral threads W to be disposed around the three- 
dimensional structure, a material in the form of threads or 
fiber bundles may be spirally wound around the three- 
dimensional structure with a substantially uniform pitch. 
Alternatively, prepreg, which is a sheet of a plurality of 
fibers oriented parallel to one another, may be utilized in 
such a manner that each fiber in the prepreg forms a spiral. 
The spiral threads may be woven into the peripheral area of 
the three-dimensional structure in an integral form. 

As a material for the base material comprising the three- 
dimensional structure and reinforcing line segments, the 
following material may be utilized: an inorganic fiber such as 
glass fiber, carbon fiber, metal fiber or asbestos; a natural 
fiber such as silk, cotton, hemp or wool; or a synthetic fiber 
such as nylon, polyester or polypropylene. The above- 
mentioned material may be spun into a thread or formed into a 
filament . 

As shown in Fig. 4, line segments of the base material 
are impregnated with matrix 3 and are cured, so that contact 
portions of the line segments, namely, vertical, horizontal 
and perpendicular threads, are fixedly connected to each 
other, while leaving voids among the line segments, to thereby 
form a composite member with a three-dimensional grid 
structure. 



To manufacture a composite member with the above- 
described structure, the method described below can be 
utilized: 

1. A three-dimensional structure is woven into an appropriate 
size . 

2. The woven three-dimensional structure is impregnated with 
liquid synthetic resin, and is then defoamed, while an 
excess amount of synthetic resin on the three-dimensional 
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structure is drained off. Then, the remaining liquid 
synthetic resin on the three-dimensional structure is cured. 

3. The three-dimensional structure, in which the contact 
portions of line segments are fixedly connected to each 
other due to the matrix comprising the above-mentioned 
synthetic resin, is cut into a pillar-shaped core material 
with predetermined dimensions. 

4. The pillar- shaped core material is fixed to rotary shafts 
and is rotated slowly. While being rotated, the pillar- 
shaped core material is wound in spirals with line segments 
impregnated with liquid synthetic resin, which is then cured 
to integrally form a base material. 
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